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Colorectal adenomatous polyposis syndromes encompass a diverse group of disorders

with varying modes of inheritance and penetrance. Children may present with overt
disease or within screening programs for families at high risk. We provide an overview
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Polyp syndromes derive from adenomatous, hamartomatous,
or hyperplastic polyps. Treatment varies significantly based on
the nature and distribution of polyps, disease volume, risk of
malignant transformation, and type of gastroenterologic or
surgical management.

Adenomatous Polyp Syndromes

Familial Adenomatous Polyposis
Familial adenomatous polyposis (FAP) is the most common of
the polyposis syndromes, with an estimated prevalence of
2 to 3 per 100,000 persons across all ethnic groups.' It is an
autosomal dominantly inherited cancer syndrome charac-
terized by mutations in the gene for adenomatous polyposis
coli (APC) and development of hundreds to thousands of
colorectal adenomatous polyps.2 FAP is defined clinically
as > 100 adenomatous colon and rectal polyps. It typically
presents with malignancy or symptoms in patients younger
than 40 years. Left untreated, the FAP penetrance for color-
ectal cancer (CRC) is close to 100% by the age of 50 years.>
The APC gene spans 108 kb of genomic DNA on chromo-
some 5. It encodes a tumor suppressor protein that func-
tions by downregulating the B-catenin oncoprotein. In the
absence of the APC protein, B-catenin accumulates in the
nucleus and leads to the involvement of upregulation of
genes in cell cycle entry and dysplasia. More than 400
mutations of the APC gene correlate with the clinical phe-
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of the array of pediatric polyposis syndromes, current screening recommendations,
and surgical indications and technical considerations. Optimal disease management
for these pediatric patients is still evolving and has implications for screening,
surveillance, pediatric surgical management, and transition of care gastroenterologic
neoplasia physicians and surgeons.

notype and the severity of manifestations. Classic FAP is
associated with other benign and premalignant lesions
throughout the gastrointestinal tract, including fundic gland
gastric polyps, gastric adenomatous polyps, and small-bowel
polyps, as well as periampullary carcinoma.*

Attenuated Familial Adenomatous Polyposis
Syndromes
Several variants of FAP have different genetic mutations
associated with various ages of onset and various CRC risks.
Patients with attenuated AFAP usually have fewer polyps
that occur at a later age of onset. In addition, rectal sparing
and right-sided adenomas often develop. These patients do
not have extracolonic mutations and have a reduced risk of
CRC. AFAP arises from mutations in the APC gene at either the
proximal or distal end or in locations of exon 9.
MUTYH-associated polyposis is the second most common
attenuated FAP-related syndrome and involves the MUTYH gene
—which is active in the repair of DNA damaged by oxidative
stress—thereby resulting in transversions in multiple genes,
including APCand KRAS.® Biallelic germline mutations in MUTYH
are known to cause a less severe form of adenomatous polyposis,
similar to attenuated FAP, in which the patient typically has less
than 100 adenomatous polyps. MUTYH-associated polyposis is
inherited in an autosomal recessive way, and MUTYH mutations
have been identified in 7.5 to 12.5% of patients who have more
than 100 adenomas without an APC mutation.
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Polymerase proofreading-associated polyposis is a recently
described syndrome where the phenotype includes a reduced
number of polyps (relative to APC or MUTYH) but with high
penetrance, high dysplastic risk, and early progression to CRC.”
Germline mutations in enzymes encoding the catalytic and
proofreading activities of the leading-strand DNA polymerase
epsilon (POLE) and the lagging-strand polymerase delta (POLD)
are responsible.® Polymerase proofreading-associated poly-
posis has been reported in up to 7% of families with colorectal
adenomas and carcinomas without APC or MUTYH mutations.’

In 30 to 50% of patients with adenomatous polyposis, no
germline mutation can be identified in the APC, MUTYH, or
POLE/POLD1 genes. An APC mutational mosaicism may be
detected in 11 to 20% of patients. An additional 30 low-
susceptibility variants have been identified that increase risk
of CRC.? Whether a patient carries a genetic susceptibility for
cancer is an important determinant of when and how to screen
the patient, as well as an indication for their likely response to
chemotherapy, and their expected prognosis. Patients with
mutational mosaicism or low-susceptibility variants typically
received the diagnosis of malignancy at an older age than those
who were clear gene carriers, though many of these patients
with low susceptibility variants or mutational mosaicism had
a strong family history of CRC, conforming to Amsterdam II
criteria,'® and as such were still candidates for prophylactic
surgical management of their disease process.

Hamartomatous Polyp Syndromes

Hamartomatous polyps are pedunculated, cherry-red poly-
poid lesions. Hamartomatous polyp syndromes that increase
rates of CRC include Peutz-Jeghers syndrome (PJS), juvenile
polyposis syndrome (JPS), and phosphate tension homolog
(PTEN) hamartoma syndrome.

PJSis an autosomal dominant syndrome. Diagnostic criteria
include the presence of > 2 hamartomatous polyps anywhere
in the gastrointestinal tract, one confirmed hamartomatous
polyp in a patient with a family history of PJS, and typical
perioral pigmentation."’ The mutation occurs in a gene that
codes for a serine or threonine kinase (LKB1 or STK11), which
acts as a tumor suppressor. Varying mutations lead to the
phenotypic variability of PJS. The lifetime risk of CRC in PJS has
been estimated as 39%, and PJS patients are also vulnerable to
pancreatic cancers, breast tumors, and cervical and testicular
tumors.'% "3 Management of PJS centers on resection of large
polyps and surveillance for malignant tumors. Patients should
undergo upper and lower endoscopy biennially after the age of
30years, and endoscopic resection is recommended for polyps
greater than 1.5 cm. Family members also should undergo
regular screening.'*

Juvenile polyposis syndrome is a rare syndrome inherited
with incomplete penetrance in 20 to 50% patients with
hamartomatous polyps. JPS diagnostic criteria include
more than five juvenile polyps in the colon or the rectum,
multiple juvenile polyps throughout the entire gastrointest-
inal tract, and one or more polyps in combination with a
family history of juvenile polyposis.'> Germline mutations
have been described in SMAD4 and BMPR1 genes in some, but
not all, cases of JPS. The most affected sites of polyps in JPS
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are colon and rectum (98%), stomach (14%), jejunum and
ileum (7%), and duodenum (2%)."° The estimated CRC risk is
17 to 22% by the age of 35 years, though gastric, duodenal,
and pancreatic cancers are also common.'® Depending on
location, juvenile polyps should be resected endoscopically
or surgically. A prophylactic colectomy has been advocated
for patients who have polyps with early adenomatous fea-
tures, dysplasia, or a family history of CRC.!” Surveillance of
the pouch and ileal mucosa should be ongoing.18

PTEN hamartomatous tumor syndromes (PHTSs) include
Cowden’s syndrome and Bannayan-Riley-Ruvalcaba syn-
drome. Both of these syndromes are characterized by the
autosomal dominant inheritance of mutations in the PTEN
(phosphatase and tensin homolog) gene, which encodes a
tumor suppressor. PTEN mutations are found in 25% of patients
with PHTS; other patients have SDH (succinate dehydrogenase)
or KLLN (killin) mutations.'® Mucocutaneous features of trichi-
lemmomas, oral papillomatosis, and feet or hand keratosis are
present in 80% of patients with PHTS, whereas colorectal polyps
are found in 35 to 65% of patients.?’ CRC risk in PHTS is
significantly increased relative to the general population,
with a 4- to 10-fold increased risk?' or an 18% risk of CRC at
the age of 60 years.”? Recommendations are for colonoscopy
beginning at the age of 40 years and biannual surveillance with
surgical intervention based on disease burden.'®

Serrated Polyp Syndromes

Of all CRCs, 15 to 30% arise from serrated polyps rather than
from adenomatous polyps. Serrated polyposis syndrome (SPS)
is characterized by multiple serrated polyps throughout the
colon and is accompanied by an increased CRC risk.?> Because
germline mutations for SPS are still unknown, the disease is
defined clinically by (1) the presence of five or more serrated
polyps proximal to the sigmoid colon, of which two are more
than 10 mm in diameter; (2) the presence of one serrated
polyp proximal to the sigmoid and a first-degree relative with
SPS; or (3) 20 serrated polyps located throughout the color-
ectum, or a combination of these clinical findings. CRC risk for
patients at their first SPS presentation is reported between
29 and 50%; however, this range likely overestimates the risk
because of selection bias and nonstructured surveillance.?* In
SPS, CRC is diagnosed at a median age of 60 years.?* Screening
isrecommended to begin at the age of 40 years and to continue
at arate ofevery 1 to 3 years.18

Screening and Surveillance

The American College of Gastroenterology has devised re-
commendations for screening and surveillance for the poly-
posis syndromes, outlined in ~Table 1."8

Indications and Overview of Surgical
Intervention

Indications
Pediatric indications for colorectal surgery in any of the
polyposis syndromes include documented or suspected
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Table 1 American College of Gastroenterology Recommendations
for age to begin screening and repeat screening interval for pediatric
polyposis syndromes18

Polyposis syndrome | Age to begin | Repeat screening
screening, y | interval, y

FAP 10-15 1-2

Attenuated FAP 18-20 1-2

MUTYH-associated 25-30 1-2

polyposis

Peutz-Jeghers 8-18 3

syndrome

Juvenile polyposis 12-15 1-3

syndrome

PTEN hamartomatous | 15 2

tumor syndromes

Serrated polyposis 40 2

syndrome

Abbreviation: FAP, familial adenomatous polyposis.

cancer and symptoms refractory to endoscopic manage-
ment. Relative indications include the presence of multiple
large adenomas, a notable increase in number of adenomas,
high-grade dysplasia, or the inability to complete colon
surveillance because of multiple diminutive polyps. Deep
family concern, particularly when there has been a death due
to CRC, may prompt requests for earlier colectomy in other-
wise asymptomatic children with a high volume of disease.
Planning for major prophylactic surgery must consider the
child’s input, growth, development, and school life. Colect-
omy before the teenage years is reasonable in the subset of
patients with thousands of polyps and a family history of
early-onset cancer.?

Surgical management for FAP most often includes a restora-
tive proctocolectomy with ileal pouch anal anastomosis
(IPAA).2% Patients with AFAP may be successfully treated with
repeated endoscopic polypectomies and may never need a
colectomy, depending on ability to survey the colon and achieve
polyp clearance. In addition, some patients with AFAP and
MUTYH-associated polyposis have relative rectal sparing,
allowing ileorectal anastomosis (IRA) rather than IPAA.> Both
groups need endoscopic monitoring for malignancy within the
remaining rectum or at the anal transition zone.”’

For PJS, endoscopic removal of all polyps is first attempted,
but colectomy is sometimes indicated when colonoscopic
management is not possible or neoplasia is seen in the colonic
polyps.28 For JPS, colectomy may be indicated when cancer or
high-grade dysplasia is detected or when the polyps cannot be
adequately controlled endoscopically.?® In addition, abundant
polyp burden can be associated with protein-losing entero-
pathy, diarrhea, and electrolyte imbalances.

For SPS, development of cancer or high-grade dysplasia or
the failure to endoscopically control the serrated polyp growth
are indications for surgery. When indicated, prophylactic or
therapeutic colectomy is with either subtotal colectomy and
IRA or proctocolectomy with IPAA.3°
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Surgical Approach

Prevention of cancer in children with polyposis syndromes is
managed most effectively through total colectomy with IRA
or by proctocolectomy with IPAA.3! Proctocolectomy with
IPAA is a restorative procedure that minimizes the risk of CRC
by removing almost all at-risk mucosa while maintaining
reasonable bowel continence.3? This technique has been
widely used in adults since the 1980s but only recently in
children.? Operative steps include proctocolectomy, endoa-
nal mucosectomy, and IPAA with or without a diverting
ileostomy. Originally an open procedure, its use progressed
through laparoscopy-assisted technique, and now it is com-
monly performed laparoscopically.3334 It has also been done
successfully through a single laparoscopic incision.>>3®

IRA versus IPAA

A spectrum of opinion still exists among pediatric and color-
ectal surgeons on the optimal extent of resection for prophy-
lactic surgery in FAP—namely, whether IRA or IPAA is the more
suitable prophylactic procedure.3” IRA was previously consid-
ered less invasive, involving less pelvicdissection and associated
morbidity and with better functional outcomes than IPAA in
selected subsets of patients.>® Patients with FAP who under-
went IRA rather than IPAA had reduced daily bowel frequency,
less nocturnal stooling, and fewer 30-day reinterventions.>”
The clear disadvantages of IRA are the need for ongoing
surveillance secondary to the risk of CRC in the rectum,>%40
leading to a secondary proctectomy (42% at 20 years).*>*1 [PAA
leaves less mucosa with the potential for dysplasia, which may
be further reduced when mucosectomy is performed to under-
take a hand-sewn pouch anal anastomosis.*>*> However, some
evidence shows that mucosectomy itself can lead to a worse
functional outcome and may carry the risk of leaving islands
of mucosa on the muscle cuff hidden from endoscopic
surveillance. 3%

In some published literature, IRA has been advocated for
any patients younger than 30 years, with subsequent con-
version to IPAA if indicated after follow-up surveillance.*®
The purported advantage of this approach includes a less
complex procedure without the need for a pouch and,
importantly for children, a lower risk of infertility and
impotence.*”-*® Although IRA is feasible for patients with
attenuated FAP, the increasing risk of CRC in the remaining
rectum with age is considerable and has been reported at
between 29 and 35% at 25 years after the original proce-
dure.334® In that clinical setting, secondary excision of the
rectum may be necessary, as reported by Booij et al,*® where
7 of 34 patients had completion proctectomy and 2 patients
died secondary to invasive rectal cancer.*

Functionally, there is little choice between IRA and
IPAA.>° Newer studies indicate that laparoscopic approaches
may have reduced the effect of IPAA on long-term ferti-
lity.>">2 Furthermore, with the greater complexity of
a secondary proctectomy, it may not be possible to convert
an IRA into an IPAA, and if such a patient has rectal cancer,
then the patient may need a completion proctectomy with
end ileostomy rather than a restorative procedure.’ Thus,
despite the increased complexity and potentially increased
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morbidity of a proctectomy, IPAA should currently be pro-
posed to any high-risk FAP patient as the operation of choice
for optimal control of CRC risk.

Straight versus Pouch Reconstruction

Straight ileoanal anastomoses were initially championed for
children because they were thought to be associated with
less risk of strictures, less fecal stasis, and less inflammation
of the neorectum.>® They were already used commonly in
pediatric surgery techniques involving pull-through for co-
lonic aganglionosis or anorectal malformations. The straight
pull-through technique retains the functional direction of
peristaltic contractions and can generate physiological spike
waves down to the anal anastomosis. The procedure also can
be technically simpler than the pouch creation.

Although the high adaptability of children and excellent
continence mechanisms were expected to mitigate the pro-
blems of high stool frequency,”> creation of an ileal reservoir
was seen to result in superior daily continence and less
frequent daily bowel movements compared with the straight
pull-through.>* Ileal pouches are now standard of care for
most pediatric reconstructive procedures.”®> Four pouch
configurations have been used: lateral, S-shaped, J-shaped,
and W-shaped pouches.

The ] pouch configuration is favored because of its technical
simplicity, quick creation, ease of the fit of the pouch into the
sacrum, excellent functional outcomes, and a dearth of long-
term complications.?® Both the S and W pouches are hand-
sutured, leading to increased complexity and a longer operat-
ing time. The S and W pouches are more vulnerable to outlet
obstruction and the need for an irrigating catheter.® The
lateral reservoir has been infrequently done in recent years,
but it may be considered to reduce the tension at the anasto-
mosis in patients with a short ileal mesentery.>” The first IPAA
described by Park and Nicholls>? involved an S-shaped ileal
pouch mobilized through a mucosectomized rectum and
hand-sewn to the dentate line. The ] pouch, initially described
by Utsunomiya and colleagues,”® has now become the most
widely used, being simpler than other techniques, highly
functional, and less prone to long-term complications.>”

To construct the J pouch, the ileal mesentery should be
mobilized adjacent to the superior mesenteric vessels in a
length sufficient to allow the ileum to be anastomosed to the
anus without tension. To create the pouch, the ileum is folded
back on itself for a pouch length of 10 to 12 cm, and a stapling
device is used to form the anastomosis. Sutures also are
placed in a seromuscular manner at the top of the suture line,
to divert tension off the area. The length of the ] pouch was
shortened after the realization that longer pouches led to
increased stool stasis and pouchitis.58

Straight versus J-Shaped Pouch IPAA

A pediatric meta-analysis comparing the straight IAA versus
the ] pouch IAA indicated a trend for lower daily stool counts in
children who had a pouch rather than a straight pull-through.>®
However, a further multicenter study indicated that although
straight anastomosis had higher stool frequency and the ]
pouch had increased pouchitis at 12 months from surgery,
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these problems regressed over the next 12 months from
surgery and functional stooling scores became similar between
the two groups.® The patients with J-style pouch anastomoses
maintained lower stool frequency and marginally better con-
tinence; yet, these differences became small later and may have
had minimal clinical significance. Continence stayed excellent
regardless of which technique was used (92 vs. 97% at 1 year).>”
Straight anastomosis reduced the risk of pouchitis associated
with an ileal reservoir. However, rates of pouchitis were lower
in anastomosis undertaken for FAP than for ulcerative colitis
(UC), and that incidence itself decreased after 24 months.>>
Pull-through failures requiring reversion to a permanent ileost-
omy occurred in 6% of patients, and that percentage did
not vary with any statistical significance between groups
(8% S-shaped IAA [most often secondary to stooling frequency]
and 5% J-shaped PAA [most often secondary to pouchitis]).>

S-Shaped, |-Shaped, or W-Shaped Pouch

Evaluation has been extensive on the different types of ileal
pouch reservoirs.0-®3 Anatomically, a ] pouch fits optimally
into the sacrum, with the larger end of the ] resting on the
levators. An S pouch creates a longer spout, which carries the
potential to lead to obstruction or kinking. A meta-analysis of
18 studies that contained 1,519 patients—689 with a J pouch,
306 with a W pouch, and 524 S pouch—was not able to detect
any statistically significant difference in early postoperative
complications.60 In the short term, daily stool frequency was
greater for patients with a J pouch than an S or W pouch.®?
Obstructed evacuation was more common in patients with an
S- or W-shaped pouch. No long-term significant difference was
detected between patients with an S-shaped pouch and those
with a J-shaped one for most functional outcomes.®® Variation
within the patient subset techniques (e.g., hand-sewn vs.
stapled and laparoscopic vs. open) and the patient indications
(FAP vs. UC) may make it difficult to detect any true difference
in outcomes for individual patients. At this time, the risk of
obstruction in the S-shaped pouch is further decreased with
suggestions that the exit conduit of an S-shaped pouch should
be no greater than 2 to 2.5 cm in length, as opposed to 5 cm in
its initial designs.”®

Hand-Sewn versus Stapled Anastomosis
Currently, no consensus exists on whether to undertake
hand-sewn anastomosis or stapled anastomosis in children.
The IPAA procedure was originally designed to include a
rectal mucosectomy and hand-sewn ileal pouch to anal canal
anastomosis. By preserving the anal canal transition zone
and a cuff of distal rectum, a double-stapled technique was
thought to potentially result in improved postoperative
function.®* To this day, though, controversy continues re-
garding which of these techniques is superior.®

The stapled technique (as illustrated in = Fig. 1) is thought to
be technically easier and thus has been proposed to be less
prone to leak or stenosis complications and to have fewer
sepsis-related pouch excisions.?® However, in patients with
FAP, a matched-pair analysis indicated a nonstatistically sig-
nificant tendency toward a higher rate of early postoperative
complications—in particular, stenosis—after stapled IPAA.%”
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Fig. 1 Stapled ileoanal anastomosis. (A) The anastomosis is undertaken with the circular stapler as indicated. (B) Shorter cuff lengths are

possible with this technique (©Mayo Clinic).

Pouchitis outcomes are seen as comparable between hand-
sewn and stapled anastomosis.%® The stapled technique tends
to be undertaken in larger children, in keeping with the adult
colorectal experience and with the availability of appropriate
sizes of staplers. Stapled anastomosis leads to a longer cuff
length, which was hypothesized to improve functional out-
comes. However, a meta-analysis of prospective studies did not
detect a statistically significant difference in long-term func-
tional outcomes between hand-sewn or stapled anastomosis.%®

For the UC patient population, recent literature supports a
stapled IPAA, with improved functional results and fewer
postoperative complications than the hand-sewn anastomo-
5is.%6:68.70 A mucosectomy and hand-sewn IPAA are entirely
necessary in certain situations, though: neoplasia in the anal
transition zone, large polyp burden in the low rectum, a
revision IPAA, and small patient size in a younger patient for
whom stapling devices do not fit.43

With or without a Diverting Stoma

The restorative proctocolectomy can be performed with or
without a diverting loop ileostomy.?>’" It was initially a
standard practice to perform IPAAs as two- or three-stage
procedures, in particular using a diverting loop ileostomy to
reduce the risk or impact of pelvic sepsis,”? which is known to
be a critical determinant of pouch failure.”> A North American
survey indicated that most colorectal surgeons believed that
proximal diversion at the time of IPAA was still indicated.”* In
particular, there is concern that a pelvic complication could lead
to pouch failure and create the need for a permanent ileost-
omy.”>"7 Several studies have shown a low complication rate
evenwith a single-stage approach.”"”8 As such, the incidence of
one- and two-stage IPAAs have increased over time and are
considered in younger patients particularly.?> Evaluation of the
Mayo Clinic pediatric experience indicated that patients with
one-stage procedures had higher rates of leak and higher need
for reoperation than patients with two-stage IPAAs.>> The

Clinics in Colon and Rectal Surgery ~ Vol. 31 No. 2/2018

patients had better long-term bowel function with a one-stage
IPAA?> Hence, current recommendations cite a diverting
ileostomy as the standard of care, with one-stage procedures
only in highly selected patients.

Anatomical Reach

Regardless of which pouch technique is chosen, the anasto-
mosis must reach the anus without undue tension. In uni-
variate and multivariate analyses, Heuschen et al’® showed
that anastomotic tension was a significant risk factor for early
complications in patients with FAP, in particular for pouch-
related septic complications. For a pouch, the site of ileal reach
needs to be proximal to the terminal staple line. For instance,
for the J-shaped pouch, a site 16 to 20 cm proximal to the
terminal ileal staple line is the actual anastomotic ileoanal
apex. Therefore, the reach needs to be longer than for a straight
pull-through procedure.

The pediatric mesentery is not necessarily more flexible
than the adult mesentery; so, mesenteric windows and
lengthening maneuvers are necessary to minimize tension
on the anastomosis (=Fig. 2C-E). Relaxing incisions in the
peritoneum can be made both front and back. Typically,
approximately five relaxing incisions are made, and these
will likely gain up to 2 cm in length.8°

The main feature limiting reach is the mesenteric vessels,
some of which need to be sacrificed to optimize reach and
minimize tension (~Fig. 2A). Initial studies by Smith et al®’
identified key principles that should be observed during the
management of the mesenteric circulation. By dividing the
distal superior mesenteric artery but preserving the ileocolic
artery, an extra 2.5 cm in length on average could be generated.
Martel et al®2#3 analyzed whether a high division of the
superior mesenteric artery with preservation of the ileocolic
artery was safe. They showed that this approach led to an
increased reach of 3.5 cm on average and often necessitated a
longer ileal resection. Burnstein et al®? stated that division of
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Fig. 2 Maneuvers to increase mesenteric reach in ileal pouch anal anastomosis. (A) Initial mobilization of the ileal mesentery away from the
retroperitoneum by optimal dissection to the mesenteric root of the SMA (IC artery, ileocolic artery; RC, right colic artery; -MC, middle colic
artery). (B) This exposes the aorta (ao), duodenum (D), right ureter (Ur), and gonadal vessels (GV). (C) The mesenteric reach can be further
extended by scoring the peritoneum stepwise. (D and E) Ligation of the ileocolic with preservation of the distal SMA can provide further reach for

the ileal ] pouch (©Mayo Clinic).

either of the major mesenteric vessels was usually unnecessary,
particularly in the pediatric population. Their technique, in-
stead, involved division of two or three smaller ileal mesenteric
arteries between the primary and secondary arcades, resulting
in an average of 2 to 5 cm of extra length.2? An alternative
technique if reach is a more challenging involved preservation
of the right branch of the middle colic and the marginal artery of
the right colon with division of the right colic and ileocolic
arteries at their origin. An average extra 11 cm was gained
through this technique.4 Cherqui et al®> showed that mobiliza-
tion to the mesentery root added 1 cm in some patients®®
(=~Fig. 2B). These techniques can be used in combination
with optimized reach, depending on the patient’s anatomy.%®

Laparoscopic versus Open Approach

Minimally invasive laparoscopic approaches for these young
and asymptomatic patients are appealing. All currently pub-
lished reports indicate that laparoscopic restorative proctoco-

lectomy is safe and may result in a shorter length of hospital
stay and a better cosmetic outcome.>> The drawbacks that
investigators observed include longer operating times initially
and a steep learning curve. With technique improvement,
better outcomes, including reduced adhesions, less postopera-
tive pain, and ileus, and a quicker return to normal activities
may emerge for laparoscopic IPAA.87-8% In addition, single-port
laparoscopic approaches are being innovated to further ad-
vance minimally invasive management for this young patient
population.3>-3®

Contraindications to IPAA

Absolute contraindications to IPAA are few. Occasionally, when
the mesentery is foreshortened, a restorative surgery is unable
to proceed despite mesenteric lengthening procedures. This
resultis particularly the case for patients with a thick mesentery
and a high body mass index. Malrotation, recurrent desmoid
tumors, and prior hepatoblastoma surgery are all relative
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contraindications to proceeding to IPAA but not to proceeding
to colectomy and end ileostomy. Similarly, rectal dysplasia
mandates a full proctectomy with mesorectal excision rather
than an IPAA.’? Children or young adults with rectal dysplasia
or malignancy will reasonably resist permanent ileostomy as
the only option, but the procedure should not be delayed when
indications to operate are strong. Judgment is of course para-
mount. A patient at high risk for desmoid tumors should not
undergo early prophylactic IPAA. However, with the nearly
100% incidence of invasive adenocarcinoma by the age of
50 years, concerns for desmoid complications, while important,
are outweighed by the cancer risk in otherwise healthy patients.
The decision to operate continues to be based on cancer
prophylaxis. When familial patterns and genotype identify
high-risk patients and surveillance confirms imminent ma-
lignancy, colectomy should proceed despite the relative
contraindications of a permanent ileostomy.

IPAA Morbidity and Long-Term Outcomes

Overall, morbidity from prophylactic IPAA is substantial and
ranges from 10 to 25% for patients with FAP—notably better
than for patients undergoing surgery for UC.%"?2 Anastomotic
leak and sepsis range from 0 to 9%; the main risk factor is
anastomotic tension.”® Nonfibrotic strictures at the anastomo-
sis are common, but they respond well with anal dilatation.
Fibrotic strictures may occur secondary to intraoperative com-
plications and may more often need surgical intervention.”®
Pouch failure requiring excision (risk, 4-8%) is associated with
chronic pouchitis and with pelvic leak.>®> Revision IPAA is
usually possible with an acceptable outcome.””** Small-bowel
obstruction rate is high after IPAA; MacLean et al° reported a
cumulative risk of 31% and need for surgical intervention in
7.5%. Pouchitis after IPAA is seen less often in patients with FAP
than in patients with UC (0-11%).”>%

Stool frequency has been reported as four to six bowel
movements daily, and average episodes of nighttime stooling
were zero to one bowel movement.®?*7-%% Rates of normal
daytime continence were impressively high at 80 to 95% of
patients. Nighttime fecal spotting rates were moderate over-
all at 32 to 42%, and approximately 1% of patients reported
some soiling at night.?>?%-191 Long-term follow-up in large
patient populations has indicated that continence does not
deteriorate significantly over time.’>'%" Pouchitis preva-
lence following IPAA for FAP was low (<10%).96

An important concern for functional outcomes is post-
operative fertility, which decreases to 54% after IPAA in FAP
patients.'%2 Pediatric patients with FAP are often childless at
the time of surgical intervention, and the desire for future
fertility may be substantial.’®> IPAA does not impair child-
birth or even pregnancy,'% but it does have a considerable
effect on female fertility,mz'105 as well as a small risk of
impairment in male fertility.'% A close rectal wall proctect-
omy technique may reduce the effect on future fertility.'*
Experts hypothesize that pelvic adhesions from the pelvic
dissection may be responsible.’””-19 A subset of patients
who underwent coloproctectomy with either IPAA or term-
inal ileostomy underwent hysterosalpingography analysis.
The imaging showed unilateral or bilateral fallopian tube
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obstruction in 52% of patients.'%®"'9 Newer studies indicate
that laparoscopic approaches may significantly reduce the
effect of the operation on a patient’s long-term fertility.'->2

Pregnancies are most often uneventful in patients who
underwent IPAA; most pregnancies lead to term labor and
delivery without complications. Neither the pregnancy nor
the labor adversely affects pouch function, and there is no
mandate for a Cesarean section.’%104111

Urinary and sexual dysfunction is possible after IPAA, and
the incidence varies depending on the rectal dissection
technique.104 With a close rectal wall dissection, minimal
impact on urinary and sexual dysfunction was seen.?%10?
Colwell and Gray'% reported rates of 0.5 to 1.5% for erectile
dysfunction and 3 to 4% for ejaculatory dysfunction. Inci-
dence of female sexual dysfunction after IPAA has been less
thoroughly analyzed, but the same rates of 3 to 22% dyspar-
eunia are reported.''? In addition, concerns for stool leakage
have led to inhibited sexual interactions in 3% of female
patients after IPAA.'%®

Almost all quality-of-life outcomes after IPAA were com-
parable to those of healthy children.?”-°>1% In a Cleveland
Clinic series, overall long-term quality of life after IPAA was
rated as good to excellent in 99% of FAP patients.'®! Patient
satisfaction was also markedly high after IPAA.%”-°>101 Daily
activities—from social, home, travel, sports, and sexual—are
affected minimally in the long term, with only 2% of patients
reporting adverse outcomes in these activity areas.' > In the
pediatric setting, quality of life, physical functions, mental
health, and self-esteem were all seen to be equivalent to
healthy children.’’ Parental concerns about the health of the
child continued to persist, however, even in the absence of
physical or functional abnormalities.®’

Conclusion

Inherited polyposis syndromes present a distinctive subset of
patients whose risk of CRC may be obviated by prophylactic
resection of all colorectal mucosa and IPAA reconstruction.''*
Diagnosis is becoming earlier with increasing awareness and
understanding, and hence these patients are increasingly
offered surgical interventions during their younger years.
IPAA should be offered to the majority of patients with
polyposis syndromes when their risks of colorectal malig-
nancy have been established after serial endoscopic surveil-
lance. The procedure is safe, results in removal of all colorectal
mucosa and provides CRC risk reduction, offers good func-
tional outcomes, and has limited complications. Continued
technical advances and improved surgical techniques will
likely further improve the functional outcome and patient
satisfaction after IPAA.

References
1 Burn ], Chapman P, Delhanty ], et al. The UK Northern region
genetic register for familial adenomatous polyposis coli: use of
age of onset, congenital hypertrophy of the retinal pigment
epithelium, and DNA markers in risk calculations. ] Med Genet
1991;28(05):289-296

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



N

w

N

(6]

[=2]

~

(=]

(=)

20

2

22

Current Approaches to Pediatric Polyposis Syndromes

Kerr SE, Thomas CB, Thibodeau SN, Ferber M], Halling KC. APC
germline mutations in individuals being evaluated for familial
adenomatous polyposis: a review of the Mayo Clinic experience
with 1591 consecutive tests. ] Mol Diagn 2013;15(01):31-43
Bussey H. Familial Polyposis Coli: Family Studies, Histopathol-
ogy, Differential Diagnosis, and Results of Treatment. Baltimore,
MD: Johns Hopkins University Press; 1975

Vasen HF, Méslein G, Alonso A, et al. Guidelines for the clinical
management of familial adenomatous polyposis (FAP). Gut
2008;57(05):704-713

Burt RW, Leppert MF, Slattery ML, et al. Genetic testing and
phenotype in a large kindred with attenuated familial adeno-
matous polyposis. Gastroenterology 2004;127(02):444-451
Buecher B. Colorectal adenomatous polyposis syndromes: ge-
netic determinism, clinical presentation and recommendations
for care. Bull Cancer 2016;103(02):199-209

Palles C, Cazier JB, Howarth KM, et al; CORGI Consortium;
WGS500 Consortium. Germline mutations affecting the proof-
reading domains of POLE and POLD1 predispose to colorectal
adenomas and carcinomas. Nat Genet 2013;45(02):136-144
Bellido F, Pineda M, Aiza G, et al. POLE and POLD1 mutations in
529 kindred with familial colorectal cancer and/or polyposis:
review of reported cases and recommendations for genetic
testing and surveillance. Genet Med 2016;18(04):325-332
Spier 1, Drichel D, Kerick M, et al. Low-level APC mutational
mosaicism is the underlying cause in a substantial fraction of
unexplained colorectal adenomatous polyposis cases. ] Med
Genet 2016;53(03):172-179

Chubb D, Broderick P, Frampton M, et al. Genetic diagnosis of
high-penetrance susceptibility for colorectal cancer (CRC) is
achievable for a high proportion of familial CRC by exome
sequencing. ] Clin Oncol 2015;33(05):426-432

Tomlinson IP, Houlston RS. Peutz-Jeghers syndrome. ] Med Genet
1997;34(12):1007-1011

McGrath DR, Spigelman AD. Preventive measures in Peutz-
Jeghers syndrome. Fam Cancer 2001;1(02):121-125

Hearle N, Schumacher V, Menko FH, et al. Frequency and
spectrum of cancers in the Peutz-Jeghers syndrome. Clin Cancer
Res 2006;12(10):3209-3215

Wirtzfeld DA, Petrelli NJ, Rodriguez-Bigas MA. Hamartomatous
polyposis syndromes: molecular genetics, neoplastic risk, and
surveillance recommendations. Ann Surg Oncol 2001;8(04):
319-327

Chow E, Macrae F. A review of juvenile polyposis syndrome.
J Gastroenterol Hepatol 2005;20(11):1634-1640

Schreibman IR, Baker M, Amos C, McGarrity TJ. The hamarto-
matous polyposis syndromes: a clinical and molecular review.
Am ] Gastroenterol 2005;100(02):476-490

Cichy W, Klincewicz B, Plawski A. Juvenile polyposis syndrome.
Arch Med Sci 2014;10(03):570-577

Syngal S, Brand RE, Church JM, Giardiello FM, Hampel HL, Burt
RW; American College of Gastroenterology. ACG clinical guide-
line: genetic testing and management of hereditary gastroin-
testinal cancer syndromes. Am ] Gastroenterol 2015;110(02):
223-262, quiz 263

Ngeow |, Mester ], Rybicki LA, Ni Y, Milas M, Eng C. Incidence and
clinical characteristics of thyroid cancer in prospective series of
individuals with Cowden and Cowden-like syndrome character-
ized by germline PTEN, SDH, or KLLN alterations. ] Clin Endo-
crinol Metab 2011;96(12):E2063-E2071

Omundsen M, Lam FF. The other colonic polyposis syndromes.
ANZ ] Surg 2012;82(10):675-681

Tan MH, Mester JL, Ngeow |, Rybicki LA, Orloff MS, Eng C. Lifetime
cancer risks in individuals with germline PTEN mutations. Clin
Cancer Res 2012;18(02):400-407

Nieuwenhuis MH, Kets CM, Murphy-Ryan M, et al. [s colorectal
surveillance indicated in patients with PTEN mutations? Color-
ectal Dis 2012;14(09):e562-e566

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Fahy, Moir

Snover DC, Ahnen DJ, Burt RW, et al. Serrated polyps of the colon
and rectum and serrated polyposis. In: Bosman T, Carneiro F,
Hruban R, et al. eds. WHO Classification of Tumours of the
Digestive System. Lyon2010:160-165

I[Jspeert JE, Rana SA, Atkinson NS, et al; Dutch Workgroup
Serrated Polyps & Polyposis (WASP). Clinical risk factors of
colorectal cancer in patients with serrated polyposis syndrome:
a multicentre cohort analysis. Gut 2017;66(2):278-284
Kennedy RD, Potter DD, Moir CR, El-Youssef M. The natural history
of familial adenomatous polyposis syndrome: a 24 year review of
a single center experience in screening, diagnosis, and outcomes.
] Pediatr Surg 2014;49(01):82-86

Kartheuser A, Stangherlin P, Brandt D, Remue C, Sempoux C.
Restorative proctocolectomy and ileal pouch-anal anastomosis
for familial adenomatous polyposis revisited. Fam Cancer 2006;5
(03):241-260, discussion 261-262

0Ooi BS, Remzi FH, Gramlich T, Church JM, Preen M, Fazio VW.
Anal transitional zone cancer after restorative proctocolectomy
and ileoanal anastomosis in familial adenomatous polyposis:
report of two cases. Dis Colon Rectum 2003;46(10):1418-1423,
discussion 1422-1423

Giardiello FM, Trimbath JD. Peutz-Jeghers syndrome and man-
agement recommendations. Clin Gastroenterol Hepatol 2006;4
(04):408-415

Oncel M, Church JM, Remzi FH, Fazio VW. Colonic surgery in
patients with juvenile polyposis syndrome: a case series. Dis
Colon Rectum 2005;48(01):49-55, discussion 55-56

Young JP, Parry S. Risk factors: hyperplastic polyposis syndrome
and risk of colorectal cancer. Nat Rev Gastroenterol Hepatol
2010;7(11):594-595

Church ], Burke C, McGannon E, Pastean O, Clark B. Risk of rectal
cancer in patients after colectomy and ileorectal anastomosis for
familial adenomatous polyposis: a function of available surgical
options. Dis Colon Rectum 2003;46(09):1175-1181

Parks AG, Nicholls R]. Proctocolectomy without ileostomy for
ulcerative colitis. BMJ] 1978;2(6130):85-88

Larson DW, Cima RR, Dozois EJ, et al. Safety, feasibility, and short-
term outcomes of laparoscopic ileal-pouch-anal anastomosis: a
single institutional case-matched experience. Ann Surg 2006;
243(05):667-670, discussion 670-672

Fraser JD, Garey CL, Laituri CA, Sharp RJ, Ostlie D], St Peter SD.
Outcomes of laparoscopic and open total colectomy in the
pediatric population. ] Laparoendosc Adv Surg Tech A 2010;20
(07):659-660

Potter DD, Tung ], Faubion WA Jr, Moir C. Single-incision laparo-
scopic colon and rectal surgery for pediatric inflammatory bowel
disease and polyposis syndromes. ] Laparoendosc Adv Surg Tech
A 2012;22(02):203-207

Schlager A, Siddharthan RV, Santore MT, Balci O, Clifton MS,
Heiss KF. Single-incision total proctocolectomy and ileal pouch
anal anastomosis in pediatric patients: lessons learned. ] Lapar-
oendosc Adv Surg Tech A 2015;25(09):782-785

Aziz O, Athanasiou T, Fazio VW, et al. Meta-analysis of observa-
tional studies of ileorectal versus ileal pouch-anal anastomosis
for familial adenomatous polyposis. Br J Surg 2006;93(04):
407-417

Biilow C, Vasen H, Jarvinen H, Bjork ], Bisgaard ML, Biilow S.
Ileorectal anastomosis is appropriate for a subset of patients
with familial adenomatous polyposis. Gastroenterology 2000;
119(06):1454-1460

DeCosse JJ. Surgical prophylaxis of familial colon cancer: pre-
vention of death from familial colorectal cancer. ] Natl Cancer
Inst Monogr 1995;(17):31-32

Smith ]C, Schaffer MW, Ballard BR, et al. Adenocarcinomas after
prophylactic surgery for familial adenomatous polyposis. ] Can-
cer Ther 2013;4(01):260-270

von Roon AC, Tekkis PP, Lovegrove RE, Neale KF, Phillips RK, Clark
SK. Comparison of outcomes of ileal pouch-anal anastomosis for

Clinics in Colon and Rectal Surgery  Vol. 31 No. 2/2018

139

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



140 Current Approaches to Pediatric Polyposis Syndromes

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

Clinics in Colon and Rectal Surgery  Vol. 31

familial adenomatous polyposis with and without previous
ileorectal anastomosis. Br ] Surg 2008;95(04):494-498

von Roon AC, Will OC, Man RF, et al. Mucosectomy with hand-
sewn anastomosis reduces the risk of adenoma formation in the
anorectal segment after restorative proctocolectomy for familial
adenomatous polyposis. Ann Surg 2011;253(02):314-317
Remzi FH, Church JM, Bast ], et al. Mucosectomy vs. stapled ileal
pouch-anal anastomosis in patients with familial adenomatous
polyposis: functional outcome and neoplasia control. Dis Colon
Rectum 2001;44(11):1590-1596

Chambers WM, McC Mortensen NJ. Should ileal pouch-anal
anastomosis include mucosectomy? Colorectal Dis 2007;9(05):
384-392

M’Koma AE, Moses HL, Adunyah SE. Inflammatory bowel dis-
ease-associated colorectal cancer: proctocolectomy and muco-
sectomy do not necessarily eliminate pouch-related cancer
incidences. Int ] Colorectal Dis 2011;26(05):533-552

Nugent KP, Phillips RK. Rectal cancer risk in older patients with
familial adenomatous polyposis and an ileorectal anastomosis: a
cause for concern. Br J Surg 1992;79(11):1204-1206

Harnoy Y, Desfourneaux V, Bouguen G, et al. Sexuality and
fertility outcomes after hand sewn versus stapled ileal pouch
anal anastomosis for ulcerative colitis. ] Surg Res 2016;200(01):
66-72

van Balkom KA, Beld MP, Visschers RG, van Gemert WG, Breukink
SO. Long-term results after restorative proctocolectomy with
ileal pouch-anal anastomosis at a young age. Dis Colon Rectum
2012;55(09):939-947

Booij KA, Mathus-Vliegen EM, Taminiau JA, et al. Evaluation of
28 years of surgical treatment of children and young adults with
familial adenomatous polyposis. ] Pediatr Surg 2010;45(03):
525-532

van Duijvendijk P, Slors JF, Taat CW, Oosterveld P, Vasen HF.
Functional outcome after colectomy and ileorectal anastomosis
compared with proctocolectomy and ileal pouch-anal anasto-
mosis in familial adenomatous polyposis. Ann Surg 1999;230
(05):648-654

Bartels SA, D’Hoore A, Cuesta MA, Bensdorp AJ, Lucas C, Bemel-
man WA. Significantly increased pregnancy rates after laparo-
scopic restorative proctocolectomy: a cross-sectional study. Ann
Surg 2012;256(06):1045-1048

Beyer-Berjot L, Maggiori L, Birnbaum D, Lefevre JH, Berdah S,
Panis Y. A total laparoscopic approach reduces the infertility rate
after ileal pouch-anal anastomosis: a 2-center study. Ann Surg
2013;258(02):275-282

Coran AG. A personal experience with 100 consecutive total
colectomies and straight ileoanal endorectal pull-throughs for
benign disease of the colon and rectum in children and adults.
Ann Surg 1990;212(03):242-247, discussion 247-248

Rintala RJ, Lindahl H. Restorative proctocolectomy for ulcerative
colitis in children-is the J-pouch better than straight pull-
through? | Pediatr Surg 1996;31(04):530-533

Seetharamaiah R, West BT, Ignash SJ, et al. Outcomes in pediatric
patients undergoing straight vs ] pouch ileoanal anastomosis: a
multicenter analysis. ] Pediatr Surg 2009;44(07):1410-1417
Wu XR, Kirat HT, Kalady MF, Church JM; Wu XR1. Restorative
proctocolectomy with a handsewn IPAA: S-pouch or J-pouch?
Dis Colon Rectum 2015;58(02):205-213

Fonkalsrud EW, Bustorff-Silva ]J. Reconstruction for chronic
dysfunction of ileoanal pouches. Ann Surg 1999;229(02):
197-204

Fujita S, Kusunoki M, Shoji Y, Owada T, Utsunomiya J. Quality of
life after total proctocolectomy and ileal J-pouch-anal anasto-
mosis. Dis Colon Rectum 1992;35(11):1030-1039

Tilney HS, Constantinides V, loannides AS, Tekkis PP, Darzi AW,
Haddad M]J. Pouch-anal anastomosis vs straight ileoanal anasto-
mosis in pediatric patients: a meta-analysis. ] Pediatr Surg 2006;
41(11):1799-1808

No. 2/2018

Fahy, Moir

60

6

=

6

N

63

6

N

6

(5}

66

67

6

o]

6

o

7

o

7

72

w

7

74

7

(%]

7

(o))

7

~

7

o

Lovegrove RE, Heriot AG, Constantinides V, et al. Meta-analysis of
short-term and long-term outcomes of J, W and S ileal reservoirs
for restorative proctocolectomy. Colorectal Dis 2007;9(04):
310-320

McHugh SM, Diamant NE, McLeod R, Cohen Z. S-pouches vs.
J-pouches. A comparison of functional outcomes. Dis Colon
Rectum 1987;30(09):671-677

Tuckson WB, Fazio VW. Functional comparison between double
and triple ileal loop pouches. Dis Colon Rectum 1991;34(01):
17-21

Gemlo BT, Belmonte C, Wiltz O, Madoff RD. Functional assess-
ment of ileal pouch-anal anastomotic techniques. Am ] Surg
1995;169(01):137-141, discussion 141-142

Geiger JD, Teitelbaum DH, Hirschl RB, Coran AG. A new operative
technique for restorative proctocolectomy: the endorectal pull-
through combined with a double-stapled ileo-anal anastomosis.
Surgery 2003;134(03):492-495

Kirat HT, Remzi FH, Kiran RP, Fazio VW. Comparison of out-
comes after hand-sewn versus stapled ileal pouch-anal anasto-
mosis in 3,109 patients. Surgery 2009;146(04):723-729,
discussion 729-730

Ziv Y, Fazio VW, Church M, Lavery IC, King TM, Ambrosetti P.
Stapled ileal pouch anal anastomoses are safer than handsewn
anastomoses in patients with ulcerative colitis. Am ] Surg 1996;
171(03):320-323

Ganschow P, Warth R, Hinz U, Biichler MW, Kadmon M. Early
postoperative complications after stapled vs handsewn restora-
tive proctocolectomy with ileal pouch-anal anastomosis in 148
patients with familial adenomatous polyposis coli: a matched-
pair analysis. Colorectal Dis 2014;16(02):116-122

McIntyre PB, Pemberton JH, Beart RW Jr, Devine RM, Nivatvongs
S. Double-stapled vs. handsewn ileal pouch-anal anastomosis in
patients with chronic ulcerative colitis. Dis Colon Rectum 1994;
37(05):430-433

Schluender SJ, Mei L, Yang H, Fleshner PR. Can a meta-analysis
answer the question: is mucosectomy and handsewn or double-
stapled anastomosis better in ileal pouch-anal anastomosis? Am
Surg 2006;72(10):912-916

Farouk R, Pemberton JH, Wolff BG, Dozois RR, Browning S, Larson
D. Functional outcomes after ileal pouch-anal anastomosis for
chronic ulcerative colitis. Ann Surg 2000;231(06):919-926
Ryan DP, Doody DP. Restorative proctocolectomy with and with-
out protective ileostomy in a pediatric population. ] Pediatr Surg
2011;46(01):200-203

Martin LW, LeCoultre C, Schubert WK. Total colectomy and
mucosal proctectomy with preservation of continence in ulcera-
tive colitis. Ann Surg 1977;186(04):477-480

Hahnloser D, Pemberton JH, Wolff BG, Larson DR, Crownhart BS,
Dozois RR. Results at up to 20 years after ileal pouch-anal
anastomosis for chronic ulcerative colitis. Br ] Surg 2007;94
(03):333-340

de Montbrun SL, Johnson PM. Proximal diversion at the time of
ileal pouch-anal anastomosis for ulcerative colitis: current prac-
tices of North American colorectal surgeons. Dis Colon Rectum
2009;52(06):1178-1183

Galandiuk S, Scott NA, Dozois RR, et al. Ileal pouch-anal anasto-
mosis. Reoperation for pouch-related complications. Ann Surg
1990;212(04):446-452, discussion 452-454

Baixauli J, Delaney CP, Wu JS, Remzi FH, Lavery IC, Fazio VW.
Functional outcome and quality of life after repeat ileal pouch-
anal anastomosis for complications of ileoanal surgery. Dis Colon
Rectum 2004;47(01):2-11

Lillehei CW, Leichtner A, Bousvaros A, Shamberger RC. Restora-
tive proctocolectomy and ileal pouch-anal anastomosis in chil-
dren. Dis Colon Rectum 2009;52(09):1645-1649

Sugerman HJ, Sugerman EL, Meador JG, Newsome HH Jr, Kellum
JM Jr, DeMaria EJ. Ileal pouch anal anastomosis without ileal
diversion. Ann Surg 2000;232(04):530-541

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



79

80

8

82

83

84

85

86

87

88

89

90

9

92

93

94

95

Current Approaches to Pediatric Polyposis Syndromes

Heuschen UA, Hinz U, Allemeyer EH, et al. Risk factors for
ileoanal ] pouch-related septic complications in ulcerative colitis
and familial adenomatous polyposis. Ann Surg 2002;235(02):
207-216

Burnstein M]J, Schoetz DJ Jr, Coller JA, Veidenheimer MC. Tech-
nique of mesenteric lengthening in ileal reservoir-anal anasto-
mosis. Dis Colon Rectum 1987;30(11):863-866

Smith L, Friend WG, Medwell S]. The superior mesenteric artery.
The critical factor in the pouch pull-through procedure. Dis
Colon Rectum 1984;27(11):741-744

Martel P, Blanc P, Bothereau H, Malafosse M, Gallot D. Compara-
tive anatomical study of division of the ileocolic pedicle or the
superior mesenteric pedicle for mesenteric lengthening. Br |
Surg 2002;89(06):775-778

Martel P, Majery N, Savigny B, Sezeur A, Gallot D, Malafosse M.
Mesenteric lengthening in ileoanal pouch anastomosis for ulcera-
tive colitis: Is high division of the superior mesenteric pedicle a
safe procedure? Dis Colon Rectum 1998;41(07):862-866, discus-
sion 866-867

Goes RN, Nguyen P, Huang D, Beart RW] Jr. Lengthening of the
mesentery using the marginal vascular arcade of the right colon
as the blood supply to the ileal pouch. Dis Colon Rectum 1995;38
(08):893-895

Cherqui D, Valleur P, Perniceni T, Hautefeuille P. Inferior reach of
ileal reservoir in ileoanal anastomosis. Experimental anatomic
and angiographic study. Dis Colon Rectum 1987;30(05):
365-371

Chu DI, Tognelli ], Kartheuser AH, Dozois EJ. Strategy for the
difficult-to-reach ileal pouch-anal anastomosis: technical steps
of an in vivo application of a mesenteric-lengthening technique.
Tech Coloproctol 2015;19(11):705-709

Garrard CL, Clements RH, Nanney L, Davidson JM, Richards WO.
Adhesion formation is reduced after laparoscopic surgery. Surg
Endosc 1999;13(01):10-13

Linden BC, Bairdain S, Zurakowski D, Shamberger RC, Lillehei
CW. Comparison of laparoscopic-assisted and open total proc-
tocolectomy and ileal pouch anal anastomosis in children and
adolescents. ] Pediatr Surg 2013;48(07):1546-1550

Causey MW, Stoddard D, Johnson EK, et al. Laparoscopy impacts
outcomes favorably following colectomy for ulcerative colitis: a
critical analysis of the ACS-NSQIP database. Surg Endosc 2013;27
(02):603-609

Penna C, Tiret E, Daude F, Parc R. Results of ileal J-pouch-anal
anastomosis in familial adenomatous polyposis complicated by
rectal carcinoma. Dis Colon Rectum 1994;37(02):157-160
Barton ]G, Paden MA, Lane M, Postier RG. Comparison of post-
operative outcomes in ulcerative colitis and familial polyposis
patients after ileoanal pouch operations. Am ] Surg 2001;182
(06):616-620

Salemans JM, Nagengast FM, Lubbers EJ, Kuijpers JH. Postopera-
tive and long-term results of ileal pouch-anal anastomosis for
ulcerative colitis and familial polyposis coli. Dig Dis Sci 1992;37
(12):1882-1889

Prudhomme M, Dozois RR, Godlewski G, Mathison S, Fabbro-
Peray P. Anal canal strictures after ileal pouch-anal anastomosis.
Dis Colon Rectum 2003;46(01):20-23

Dayton MT. Redo ileal pouch-anal anastomosis for malfunction-
ing pouches-acceptable alternative to permanent ileostomy? Am
J Surg 2000;180(06):561-564, discussion 565

MacLean AR, Cohen Z, MacRae HM, et al. Risk of small bowel
obstruction after the ileal pouch-anal anastomosis. Ann Surg
2002;235(02):200-206

96

97

98

99

100

10

=

102

103

104

105

106

107

108

109

110

1

112

113

114

Fahy, Moir

Kmiot WA, Williams MR, Keighley MR. Pouchitis following
colectomy and ileal reservoir construction for familial adeno-
matous polyposis. Br ] Surg 1990;77(11):1283

Stavlo PL, Libsch KD, Rodeberg DA, Moir CR. Pediatric ileal pouch-
anal anastomosis: functional outcomes and quality of life.
] Pediatr Surg 2003;38(06):935-939

Penna C, Tiret E, Kartheuser A, Hannoun L, Nordlinger B, Parc R.
Function of ileal J pouch-anal anastomosis in patients with
familial adenomatous polyposis. Br ] Surg 1993;80(06):765-767
Coffey ]JC, Winter DC, Neary P, Murphy A, Redmond HP, Kirwan
WO. Quality of life after ileal pouch-anal anastomosis: an
evaluation of diet and other factors using the Cleveland Global
Quality of Life instrument. Dis Colon Rectum 2002;45(01):30-38
Robb B, Pritts T, Gang G, et al. Quality of life in patients under-
going ileal pouch-anal anastomosis at the University of Cincin-
nati. Am J Surg 2002;183(04):353-360

Fazio VW, O'Riordain MG, Lavery IC, et al. Long-term functional
outcome and quality of life after stapled restorative proctoco-
lectomy. Ann Surg 1999;230(04):575-584, discussion 584-586
Olsen K@, Joelsson M, Laurberg S, Oresland T. Fertility after ileal
pouch-anal anastomosis in women with ulcerative colitis. Br ]
Surg 1999;86(04):493-495

Olsen K@, Juul S, Biilow S, et al. Female fecundity before and after
operation for familial adenomatous polyposis. Br ] Surg 2003;90
(02):227-231

Nelson H, Dozois RR, Kelly KA, Malkasian GD, Wolff BG, Ilstrup
DM. The effect of pregnancy and delivery on the ileal pouch-anal
anastomosis functions. Dis Colon Rectum 1989;32(05):384-388
Counihan TC, Roberts PL, Schoetz DJ Jr, Coller JA, Murray ]J,
Veidenheimer MC. Fertility and sexual and gynecologic function
after ileal pouch-anal anastomosis. Dis Colon Rectum 1994;37
(11):1126-1129

Colwell JC, Gray M. What functional outcomes and complications
should be taught to the patient with ulcerative colitis or familial
adenomatous polyposis who undergoes ileal pouch anal anasto-
mosis? ] Wound Ostomy Continence Nurs 2001;28(04):184-189
Vrijland WW, Jeekel J, van Geldorp HJ, Swank D], Bonjer HJ.
Abdominal adhesions: intestinal obstruction, pain, and inferti-
lity. Surg Endosc 2003;17(07):1017-1022

Milingos S, Kallipolitis G, Loutradis D, et al. Adhesions: laparo-
scopic surgery versus laparotomy. Ann N Y Acad Sci 2000;
900:272-285

Asztély M, Palmblad S, Wikland M, Hultén L. Radiological study
of changes in the pelvis in women following proctocolectomy. Int
] Colorectal Dis 1991;6(02):103-107

Oresland T, Palmblad S, Ellstrom M, Berndtsson I, Crona N,
Hultén L. Gynaecological and sexual function related to anato-
mical changes in the female pelvis after restorative proctoco-
lectomy. Int J Colorectal Dis 1994;9(02):77-81

Juhasz ES, Fozard B, Dozois RR, Ilstrup DM, Nelson H. Ileal pouch-
anal anastomosis function following childbirth. An extended
evaluation. Dis Colon Rectum 1995;38(02):159-165

Metcalf AM, Dozois RR, Kelly KA. Sexual function in women after
proctocolectomy. Ann Surg 1986;204(06):624-627

Nyam DC, Brillant PT, Dozois RR, Kelly KA, Pemberton JH, Wolff
BG. Ileal pouch-anal canal anastomosis for familial adenoma-
tous polyposis: early and late results. Ann Surg 1997;226(04):
514-519, discussion 519-521

Kartheuser AH, Parc R, Penna CP, et al. Ileal pouch-anal anasto-
mosis as the first choice operation in patients with familial
adenomatous polyposis: a ten-year experience. Surgery 1996;
119(06):615-623

Clinics in Colon and Rectal Surgery  Vol. 31 No. 2/2018

141

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.





